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That's  what  you're  looking  for.  But 
they  all  "claim"  to  be  best,  Common 
sense  tells  you  they  all  can't  be.  If  we 
say  to  you  "The  U,  S.  is  the  best,"  we 
don't  ask  you  to  take  our  "say  so."  The 
construction  of  the  machine  shows  it. 
Its  record  for  over  fifteen  years  proves 
it.  Our  new  catalogue  No.  9  shows  in 
every  detail  its  construction  and  tells 
all  about  its  record.  Twenty-seven 
pictures  of  the  different  parts;  plain 
explanations.  Please  send  for  it  and 
read  it. 

Judge  for  yourself.  Write  us  today 
"New  construction  Catalogue  No,  9,"  It 
is  free, 


SKIMS  CLEANER 

than  other  separators,  and  produces  so  much 
more  actual  profit  that  it  pays  for  itself 
many  times  over  in  what  it  saves. 

IS  THE  SIMPLEST, 

both    in    operating    mechanism    and  bowl 
construction,  having  only  two  simple,  strong 
'  parts  inside  the  bowl. 

WEARS  LONGEST, 

because  it  has  strong,  solid  frame  enclosing 
all  the  gearing,  is  carefully  and  accurately 
made  by  skilled  workmen  from  the  best  ma- 
terials obtainable.  Durability  is  best  proved 
by  the  satisfaction  it  gives  to  those  who 
have  used  it  ten  to  fifteen  years. 

RUNS  EASIEST, 

because  the  gears  are  correctly  proportioned, 
accurately  made,  run  in  oil,  and  ball  bear- 
ings are  used  at  high  speed  points.  All 
bearings  are  finely  made  and  fitted  with 
great  accuracy,  easily  gotten  at  and  quickly 
adjusted. 

IS  THE  SAFEST. 

All  farm  dairy  sizes  have  the  gears  entirely 
enclosed  in  an  iron  casing,  which  not  only 
protects  them  and  the  operator  and  others 
from  danger  of  injury,  but  keeps  out  dust 
and  dirt  that  would  cause  friction  and  re- 
duce their  wearing  qualities. 

IS  EASY  TO  HANDLE, 

because  it  has  few  parts,  requires  little  at- 
tention, doesn't  easily  get  out  of  order,  and 
has  the  low-down  milk  receiving  can. 

IS  THE  MOST  PROFITABLE 

for  everyone,  because  with  less  labor  and  in 
less  time  it  extracts  more  cream  from  the 
milk,  and  because  it  makes  better  butter 
and  more  of  it,  and  leaves  the  skim-milk 
warm,  sweet  and  pure  for  feeding  or  other 
uses. 

THE  U.  S.  IS  THE  BEST 

in  everything  that  counts — in  clean  skim- 
ming, in  durable  construction,  saving  of 
time  and  labor,  cleanliness,  convenience — 
all  that  can  be  desired  in  a  cream  separator 
— all  that  can  help  make  money  for  its 
owner. 
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American  Royal,  Kansas  City, 

International  Live  Stock  Exposition,  Chicago. 

Our  Percheron  and  French  Coach  Stallions  were  shown  123  times  and 
WON  119  FIRST  PRIZES. 

We  Sell  the  PRIZE  WINNERS  and  WIN  EACH  YEAR  WITH  FRESH 
HORSES. 

102  Stallions  received  December  18th. 

Mclaughlin  bros. 
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To  T/zose  Who  Neglected  to  Learn  to  Dance: 

Prof.  W.  J.  Rader's 

Academies  of  Dancing 

Will  organize  beginners  classes  as  follows: 


Winter  Pavilion 

Located  on  Neil  Ave.  between  Goodale 
St.  and  Poplar  Ave.  Open  Friday  and 
Saturday  evenings. 

Operated  on  Summer  plan. 


High  St.  Academy 

199  Y2  S.  HIGH  ST. 
Phones :  Auto  3456  ;  Bell  5877 

Will  organize  a  beginner's  class  Wednes- 
day evening,  April  3d,  7:30  o'clock. 

Neil  Ave.  Academy 

647  NEIL  AVE. 

Phones  :  Auto  4431 ;  Bell  6189 

Will  organize  a  beginner's  class  Fri- 
day evening,  April  5th.,  7:30  o'clock. 

Oak  St.  Academy 

827  OAK  ST. 
Phones  :  Auto  4431 ;  Bell  6189 

TUITION 

Gentlemen,  per  term  of  10  lessons .  $5.00 
Ladies,  per  term  of  10  lessons  ...  3.00 
Private  lessons  $1.00  per  lesson. . . 

6  lessons   5.00 

Tuition  can  be  paid  $1.00  per  week 
until  paid.  The  Waltz,  Two  Step,  Three 
Step,  Rye  Waltz,  Columbus  Minuet  and 
Dip  Schottische  taught  in  one  term. 


ACADEMIES  AND  PAVILION  CAN  BE  SECURED  FOR  PRI- 
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POWER 

In  endeavoring  to  attain  suc- 
cess, progressive  farmers  of  today 
have  derived  great  assistance  from 
the  I.  H.  C.  gasoline  engine.  Sim- 
ple, yet  strongly  constructed,  this 
engine  is  the  real  power  behind 
modern  farming.  Reliability  is 
one  of  the  qualities  of  the  I.  H.  C. 
engine  appreciated  by  farmers. 

A  hundred  and  one  jobs  about 
a  farm  which  were  formerly  done 
by  hand  labor,  are  now  quickly 
and  satisfactorily  accomplished  by 
the  I.  H.  C.  gasoline  engine. 
This  engine  is  built  in  the  following  styles  and  sizes : 


Vertical  —  2 
Horizontal 

20-horse  power 


and  3-horse  power. 
(Stationary  and  Portable) — 4,  6,  8, 
e  oower. 


10,  12,  15  and 


Local  agents  are  always  pleased  to  demonstrate  the  many  distinctive  features  of  the 
I.  H.  C.  engine  to  prospective  purchasers.    Call  or  write  and  secure  catalog. 

International  Harvester  Company  of  America 

CHICAGO  (Incorporated)  U.  S.  A. 


THE  JOHN  HANCOCK 
MUTUAL  LIFE  INSURANCE  COMPANY 

OF  BOSTON,  MASS. 

J.  C.  Campbell,  State  Agent  for  Ohio  and  West  Virginia. 

Capitol  Trust  Building,  8  E.  Broad  Street,  Columbus,  O. 


The  following  is  an  exhibit  of  the  Company's  business  for  the  year  ending  December 
31,  1906. 

The  Assets  increased        ....  $  5,575,942,68 
The  Surplus  increased        ....  410,970.37 
The  Income  increased       ....  1,545,957.86 
The  Outstanding  Insurance  increased      .  41,440,698.00 
The  Death  Claims  and  Matured  Endow- 
ments paid  to  Policyholders,  amounted  to  4,620,130.51 
The  Total  Payments  to  Policyholders,  in- 
cluding the  Year's  Addition  to  the  Re- 
serves, amounted  to       .       .       .        .  11,407,641.73 

At  the  close  of  the  year  the  Outstanding  Insurance  aggre- 
gated over  Four  Hundred  and  Thirty=six  Millions. 

For  further  information  call  on  or  address, 

RALPH  W.  HOYER, 

SPECIAL  AGENT       -  CAPITOL  TRUST  BLD'G.  COLUMBUS,  OHIO. 
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EDITORIAL/  NOTES 

Several  months  ago  the  students  of 
the  Agricultural  Society  agreed  that 
they  desired  to  control  the  business 
managership  of  The  Agricultural 
Student,  the  editorship  being  already 
in  their  control.  Upon  recommendation 
from  a  few  of  the  Agricultural  faculty 
members,  a  new  '  constitution  was 
adopted  by  the  society,  awaiting  the  in- 
dorsement from  the  Agricultural  Fac- 
ulty. Under  this  new  constitution  the 
new  officers  were  elected.  The  new 
editor  of  The  Student  was  to  assume 
control  of  the  paper  by  April  the  first, 
but  owing  to  some  delay  the  new  man, 
Mr.  Kinney,  will  not  step  into  harness 
until  the  next  issue.  We  hope  that  the 
paper  will  continue  to  increase  in  circu- 
lation and  in  valuable  contributions  as 
it  has  during  the  past  year. 

Congress  lately  voted  to  give  each  of 
the  Land  Grant  Colleges  $5,000  for  the 
first  year  and  $5,000  for  each  year  after 
until  the  amount  reach  $25,000.  If  thev 
postpone  the  construction  of  the  new 
farm  buildings  a  while  longer  the  Agri- 
cultural Department  of  O.  S.  U.  will 
have  quite  a  nice  little  sum  for  buying 
live  stock. 
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The  Improvement  of  Our  Corn  Crop 

HOMER  C.  GEORGE. 

Farmers  are  realizing,  more  and 
more  each  year,  that  corn  is  our  most 
profitable  farm  crop.  Ever  since  the 
foundation  of  this  country  it  has  been 
considered  the  money  crop  of  the  farm. 
In  fact,  some  even  calculate  on  a  year's 
profits  as  depending  directly  upon  the 
number  of  acres  of  corn  planted. 

It  is  nearer  true  now  than  ever  be- 
fore that  "corn  is  king."  But  kingly  as 
corn  is,  it  is  not  perfect.  Much  of  the 
corn  found  in  the  markets  today  is  of 
poor  quality.  It  has  great  need  of  im- 
provement and  much  interest  is  being 
shown  along  this  line.  Large  profits 
are  possible  if  reasonable  care  is  given 
to  this  phase  of  farm  work. 

It  requires  twenty-five  to  thirty  bush- 
els of  corn  per  acre  to  pay  the  cost  of 
production  and  a  fair  rate  of  interest 
on  the  land.  All  above  this  amount  is 
clear  profit.  Many  farmers  are  pro- 
ducing sixty  to  seventy-five  bushels  per 
acre  every  year  on  an  average  soil  and 
their  methods  are  not  by  any  means  as 
they  might  be.  Some  are  producing  by 
somewhat  improved  methods  as  much 
as  100  bushels  per  acre.  Many  in- 
stances have  been  reported  of  small 
areas  producing  from  150  to  200  bush- 
els per  acre. 

Owing  to  its  variation,  there  is  no 
crop  more  responsive  to  improvement 
than  corn.  From  the  millions  of  ears 
produced,  some  few  ears  can  be  found 
which  will  have  almost  any  desired 
characteristic.  This  variation  affords 
great  opportunities  for  corn  improve- 
ment. But  in  order  to  get  the  best  re- 
sults by  selection  and  breeding,  it  is 
necessary  at  the  same  time  to  improve 
the  environment.  An  improved  envir- 
onment induces  variation  along  desir- 
able lines.    These  variations  are  gen- 


erally transmitted  through  the  influence 
of  heredity.  Then  by  selection  the  va- 
riations are  fixed. 

The  environment  may  be  improved 
by  better  methods  of  tillage  and  culti- 
vation and  by  increasing  the  fertility  of 
the  soil.  The  main  object  of  tillage  and 
cultivation  is  to  conserve  the  moisture. 
More  corn  crops  are  cut  short  by  an  in- 
sufficient supply  of  moisture  than  by 
any  other  cause.  Therefore  the  con- 
servation of  soil  moisture  is  very  im- 
portant. The  first  thing  needful  is  to 
allow  the  water  to  percolate  freely  into 
the  soil  and  moisten  the  soil  as  deeply 
as  possible.  For  this  reason  the  soil 
should  be  kept  loose  by  different 
means,  times  and  frequencies  of  tillage. 
When  ground  is  plowed  in  the  fall,  it 
acts  during  the  winter  and  early  spring 
as  a  mulch  diminishing  the  loss  of  water 
by  surface  evaporation  and  at  the  same 
time  the  roughened  surface  tends  to 
hold  the  snows  and  to  permit  winter 
and  early  spring  rains  to  penetrate 
more  deeply  into  the  soil.  In  some  reg- 
ions fall  plowing  is  essential,  but  in 
other  places  the  washing  of  the  soil, 
loss  of  plant  food,  and  puddling  of  the 
soil,  make  it  undesirable.  In  such 
cases  early  spring  plowing  is  very  ad- 
vantageous. After  the  soil  and  sub- 
soil have  been  supplied  with  moisture 
the  next  important  consideration  is 
that  it  be  kept  constantly  within  the 
reach  of  the  crop  and  still  not  be  lost 
into  the  atmosphere  by  evaporation. 
This  is  done  by  means  of  cultivation. 
The  object  is  to  get  a  fine  pulverized, 
dry  soil  two  or  three  inches  deep  over 
the  surface.  After  these  mulches  have 
stood  sometime  a  crust  is  formed  and 
capillarity  is  restored,  thus  making 
necessary  another  cultivation. 

Besides  conserving  the  moisture, 
cultivation  also  improves  the  physical 
condition  of  the  soil.    Some  soils  pud- 
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die  much  worse  than  others,  depending 
upon  their  texture.    The  greatest  dan- 
ger is  in  plowing  the  ground  too  wet 
thereby  destroying  its  texture  and  caus- 
ing its  particles  to  run  together.  Then 
soils  may,  also,  be  allowed  to  get  too 
dry  before  plowing  when  it  will  turn 
over  in  large  clods  and  Is  almost  im- 
possible to  get  in  eood  condition.  The 
water  content  should  be  such  that  damp 
soil  when  squeezed  in  the  hand  will  hold 
its  form,  but  will    easily    crumble  to 
pieces  and  not  be  at  all  pasty.   The  par- 
ticles ought  to  be  neither  too  fine  nor 
too  coarse.    If  the  granules   are  too 
small  the  water  moves  too  slowly.  In 
soils  that  are  too  fine  in  texture,  lime 
may  be  used  to  flocculate  the  soil  par- 
ticles and  improve  its  physical  condi- 
tion.   If  the  soil  particles  are  too  large, 
the  water  will  drain  away  too  rapidly. 
For  these  soils  stable  manure  is  espec- 
ially valuable.    It  acts  like  a  sponge  in 
absorbing  the  rainfall.    Xot  only  is  less 
water  evaporated  from  a  well  manured 
soil,  but  water  drains  away  less  rapidly 
and  it  brings  water  ud  from  below  by 
capillary   attraction.    Cultivation  also 
destroys  the  weeds  and  may  aid  in  rais- 
ing the  temperature. 

Stable  manures  are  also  valuable  in 
adding  to  the  fertility  of  the  soil  which 
is  the  second  means  of  improving  the 
environment.  Commercial  fertilizers, 
when  used,  are  often  found  to  be  bene- 
ficial, but  the  results  from  stable  ma- 
nures have  been  found  to  be  so  much 
more  satisfactory  that  commercial  fer- 
tilizers are  seldom  used. 

After  putting  the  soil  in  the  best  pos- 
sible condition  one  should  next  try  to 
get  as  near  as  possible  a  perfect  stand. 
Many  a  field  has  been  planted  over  be- 
cause of  a  poor  and  uneven  stand.  Im- 
perfect stands  are  generally  due  to  two 
factors,  first,  the  low  vitality  of  the 
seeds  planted  and,  second,  the  uneven 


dropping  of  the  kernels  by  the  planter. 
All  corn  used  for  seed  should  be  tested 
for  vitality   several  weeks   before  the 
seed  is  required  for  planting  so  that  in 
case  it  is  not  good  there  will  be  suffi- 
cient time  to  get  a  new  supply.  Each 
ear  should  be  tested  by  itself  using  five 
grains  from  each  ear.    If  any  ear  fails 
to  give  complete  germination,  it  should 
be  discarded  as  the  failure  of  a  single 
grain  to  sprout  would  mean  only  80 
per  cent  germination.    The  second  fac- 
tor, that  of  uneven  dropping  of  the  ker- 
nels, may  be  remedied  either  by  select- 
ing kernels  of  approximately  the  same 
size  and  shape  or  by  grading  the  ker- 
nels into  two  or  three  sizes.    Xext  the 
planter  should  be  tested  and  the  proper 
plates  selected  for  each  grade.    If  the 
proper  plates  are  not  at  hand  those 
nearest  may  be  calibrated  to    do  the 
work  desired.    It  is  possible  in  this  way 
to  plant  corn  with  remarkable  accuracy. 
If  the  farmer  would  test  the  vitality  of 
all  corn  used  for  seed  and  then  grade  it 
so  that  the   planter   would   drop  the 
proper  number  of  kernels  in  each  hill, 
it  would  greatly  increase  the  yield  of 
corn. 

The  importance  of  a  full  stand  is 
shown  in  the  following  illustration:  A 
small  experiment  plot  of  corn  was 
grown  in  a  field  of  the  same  kind  of 
corn,  only  that  the  corn  planted  in  the 
plot  was  of  an  inferior  grade,  some  be- 
ing the  worst  that  could  be  found,  while 
that  planted  in  the  field  was  well  select- 
ed seed  corn.  The  corn  used  in  the 
plot  was  tested  for  vitality  and  planted 
by  hand  and  later  thinned  down  to 
three  plants  per  hill.  In  this  way  almost 
a  perfect  stand  was  secured.  The  large 
field  was  planted  with  a  planter  and  the 
seed  was  not  tested  for  vitality.  The 
plot  yielded  eighty  bushels  per.  acre, 
while  the  field  yielded  about  fifty  bush- 
els per  acre.    Except  one  early  hoeing 
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at  the  time  of  thinning,  of  the  experi- 
ment plot,  the  cultivation  was  the  same. 
Here  is  a  difference  due  almost  entirely 
to  the  imperfect  stand. 

The  next  great  means  of  improve- 
ment is  to  improve  the  inherent  char- 
acteristics of  the  seed.  This  includes  the 
selection  and  breeding  of  corn.  A  per- 
son may  breed  for  many  different  char- 
acteristics, but  the  most  important  of 
these  is  the  increased  productiveness  of 
the  seed.  There  is  a  wide  range  in  the 
productive  powers  of  different  ears. 
The  Iowa  Experiment  Station  planted 
the  most  perfect  kernels  from  102  of 
the  best  ears  in  rows  side  by  side,  each 
row  being  planted  with  kernels  from  a 
single  ear.  At  husking  time  each  row 
was  harvested  by  itself  and  a  record 
taken  of  the  yield  of  each  individual 
ear.  The  average  of  the  ten  highest 
rows  was  83.71  bushels  per  acre,  the 
highest  yielding  row  producing  at  the 
rate  of  90  bushels  per  acre.  The  average 
of  the  five  lowest  yielding  rows  was- 
40.05  bushels  per  acre,  the  lowest  yield- 
ing row  producing  only  36  bushels  per 
acre.  Therefore,  by  selecting  ears  from 
the  highest  yielding  rows  it  has  been 
found  possible  to  greatly  increase  the 
productiveness  of  the  seed. 

To  carry  this  plan  on  more  systemati- 
cally the  ear  to  row  test  plot  has  been 
devised.  The  plan  of  Mr.  Williams,  of 
the  Ohio  Experiment  Station,  is  to  pick 
out  100  good  ears  and  then  later  select 
forty  of  the  best  of  these.  Then  after 
running  a  germination  test,  twenty-five 
of  the  best  germinating  ears  are  select- 
ed. Then  using  one-half  of  the  ear,  the 
kernels  of  each  ear  are  planted  in  a 
separate  row.  Five  or  six  ears  are 
shelled  and  well  mixed  together  and 
used  for  check  rows,  every  sixth  row 
being  planted  as  a  check.  At  the  first 
harvest  the  four  highest  yielding  rows 
are  selected.    The  next  year  the  other 


half  of  the  four  highest  yielding  ears 
are  taken  and  planted  in  two  small  iso- 
lated plots,  two  ears  in  each  plot.  The 
plants  grown  from  one  ear  in  each  plot 
are  detassled.  This  prohibits  self- 
pollination  in  the  detasseled  stalks. 
About  fifty  of  the  best  ears  from  the 
better  one  of  these  two  crosses  are 
shelled,  well  mixed  and  planted  the  fol- 
lowing year  in  the  multiplying  plot  so 
as  to  get  seed  for  the  general  field. 
One  of  the  difficulties  is  the  isolation  of 
the  plots,  but  only  the  breeding  and 
possibly  the  multiplying  plot  need  be 
isolated.  All  systematic  breeding  for 
the  improvement  of  productiveness  of 
the  corn  crop  in  Ohio  is  done  on  this 
plan. 

We  may  next  breed  to  improve  the 
chemical  composition  of  the  corn.  Dif- 
ferent parts  of  the  kernel  are  high  in 
certain  food  materials  as  the  germ 
which  is  high  in  oil,  the  horny  layer 
next  to  the  hull  which  is  high  in  pro- 
tein, and  the  starchy  part  around  the 
germ  which  is  high  in  carbohydrates. 
It  has  been  found  that  the  kernels  high 
in  any  one  of  these  food  materials  will 
produce  ears  the  kernels  of  which  are 
also  high  in  this  one  food  material.  It 
is  not  necessary  to  analyze  the  kernels 
to  determine  whether  a  kernel  is  high 
in  any  one  food  material,  but  this  may 
be  and  is  done  mechanically.  The  Illi- 
nois Station  has  done  the  most  work 
in  breeding  for  high  and  low  oil  and 
protein  content.  In  seven  years  they 
have  increased  the  protein  content  to 
12.32  per  cent,  and  decreased  it  to  8.32 
per  cent.,  making  a  difference  of  4  per 
cent.  In  ten  years  they  have  increased 
the  oil  content  to  7.3  percent,  and  de- 
creased it  to  2.56  per  cent.,  making  a 
difference  of  4.74  per  cent,  in  oil  con- 
tent. 

Breeding  for  high  protein  content  is 
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advantageous  in  the  north  where  corn 
is  the  principal  feed  for  farm  animals. 
It  makes  a  more  balanced  ration  in  case 
corn  is  fed  alone.  High  oil  and  starch 
content  is  desired  by  manufacturers  in 
the  production  of  corn  oil,  starch  and 
glucose. 

Third,  we  may  breed  to  improve  the 
physical  characteristics  of  the  ear  and 
stalk.  Such  characteristics  of  the  ear 
as  slender  ears,  pointed  ears,  ears  with 
poorly  filled  tips,  crooked  and  irregu- 
lar rowed  ears,  deep  and  shallow  ker- 
nels and  many  other  characteristics 
that  might  be  mentioned  are  strongly 
hereditary.  Seed  from  some  ears  will 
produce  many  more  barren  stalks  than 
others.  If  we  desire  to  rid  our  fields  of 
barren  stalks  we  must  select  seed  from 
ears  which  will  not  produce  barren 
stalks. 

We  can  also  raise  and  lower  the 
height  of  the  ears  on  the  stalk.  In  one 
year  the  Illinois  Experiment  Station  by 
selecting  one  lot  of  ears  borne  seven  or 
eight  feet  from  the  ground  and  another 
lot  three  or  four  feet  from  the  ground, 
got  an  average  difference  of  eighteen 
inches  in  height  when  the  two  lots  were 
planted  side  by  side. 

Another  means  of  improvement 
which  does  not  come  in  any  one  of 
these  classes  is  that  of  detasseling.  The 
Illinois  Station  by  detasseling  alternate 
rows  and  selecting  seed  from  detasseled 
rows,  in  three  years  increased  the  yield 
eleven  bushels  per  acre.  The  advantage 
of  this  is  that  it  absolutely  prevents  self 
or  cross-pollination.  It  is  used  at  pres- 
ent only  in  the  breeding  plots. 

By  means  of  these  methods,  either  all 
or  perhaps  only  the  more  important 
ones,  there  seems  to  be  no  reason  why 
the  average  farmer  could  not  easily  in- 
crease the  yield  from  twenty-five  to 
fifty  bushels  per  acre. 


The  Question  of  Spraying 

M.  H.  BARTTER. 

Success  in  agriculture  depends  pri- 
marily on  the  growth  of  plants.  This 
growth  in  turn,  depends  on  three  fun- 
damental operations — cultivation,  fer- 
tilizing and  spraying.  It  is  evident  that 
plants  must  grow  before  they  can  pro- 
duce, and  usually  this  growth  depends 
more  on  proper  cultivation,  and  suffi- 
cient plant  food,  than  on  absolute  free- 
dom from  insects  and  fungi.  The  time 
has  passed  however,  when  we  can  ex- 
pect fine  fruit,  vegetables  and  grain 
without  taking  into  account  the  organ- 
isms that  affect  plant  growth.  These 
enemies  have  come  rapidly  from  the 
north,  south,  east  and  west.  Their  great 
increase  is  the  natural  result  of  our 
transportation  facilities,  the  extended 
use  of  agricultural  products  from  every 
part  of  the  world  and  the  excellent 
breeding  places  afforded  by  our  modern 
extensive  fields  and  orchards.  But 
thanks  to  scientific  agriculture,  our 
knowledge  of  controlling  them  has  ad- 
vanced accordingly,  so  that  remedies  of 
a  few  years  ago  seem  foolish,  and  im- 
practicable ;  then  every  farmer  had  his 
special  remedy  to  use  for  all  troubles. 
Xow  man's  power  over  all  these 
enemies  is  almost  complete.  There  are 
few  that  cannot  be  held  in  check  at 
least,  by  modern  methods.  One  by  one 
their  life  histories  have  been  studied 
and  their  weak  points  found.  For  only 
by  knowing  them  thoroughly  can  we 
check  their  ravages  in  an  economic 
and  efficient  manner.  Our  conclusions 
and  present  actions  are  founded  on 
facts.  Many  are  controlled  by  rotation, 
others  by  introducing  natural  enemies, 
and  scores  by  our  improved  fungicides 
and  insecticides,  applied  by  our  modern 
sprayer. 

The  principle  fungicides  used  in 
spraying  are  certain  salts  of  copper,  es- 
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pecially  the  sulphate.  These  salts  were 
first  experimented  with  in  France  for 
the  downy  mildew.  This  was  destroy- 
ing all  their  vineyards.  Lime  and  cop- 
per happened  to  be  used  together  to 
give  the  vines  the  appearance  of  having 
poison  on,  to  prevent  stealing.  It  was 
clearly  seen  that  these  vines  were  free 
from  disease.  M.  Millarde  conducted 
a  number  of  experiments  and  succeeded 
in  perfecting  the  mixture.  Thus  the 
bordeaux  mixture  came  to  be  the  salva- 
tion of  the  grape  growers  first,  and  then 
to  be  used  universally.'  Its  points  of 
merit  are  its  thorough  effectiveness, 
cheapness,  safety  from  a  hygienic 
standpoint,  and  -harmlessness  to  the 
plant.  The  arsenicals  may  be  added  to 
this,  making  a  combined  fungicide  and 
insecticide  of  great  value.  Arsenic  in 
some  form  and  copper  carbonate  are 
advised  for  the  last  spraying  of  fruit,  to 
prevent  the  lime  coating  left  by  the 
bordeaux. 

The  insecticides  are  of  two  classes, 
eating  and  sucking.  The  first  are  de- 
stroyed by  eating. the  poison  with  the 
foliage.  The  arsenicals  such  as  paris 
green,  arsenate  of  lead,  london  purple, 
etc.,  are  usually  used  here.  Hellebore 
and  pyrethrum  are  also  valuable  at 
times.  Of  the  substances  used  for  the 
sucking  insects,  kerosene,  either  pure 
or  in  emulsion,  and  the  lime,  salt  and 
sulphur  wash  are  invaluable.  The  Ohio 
Experiment  Station  issues  a  "Calendar 
for  the  Treatment  of  Diseased  Condi- 
tions in  Plants."  This  gives  a  full  list 
of  fungicides,  insecticides  with  direc- 
tions for  using;  "Seed  and  Soil  Treat- 
ment," besides  a  complete  spray  calen- 
dar, telling  insect  or  enemy,  with  what 
to  spray  and  when  and  how  often  the 
work  is  necessary. 

Foremost  among  the  great  steps  in 
our  recent  advancement  has  been  the 


perfecting  of  the  sprayer.  With  this, 
substances  having  a  harmful  effect  on 
insect  and  fungus  life  are  distributed 
over  all  the  outer  parts  of  the  plant. 
What  the  self-binder  has  been  to  the 
grain  grower,  the  sprayer  is  to  the 
present  raiser  of  fruits  and  vegetables. 
Without  it  he  could  not  compete  with 
the  many  pests  in  their  fight  for  the 
harvest.  The  spraying  machine  should 
be  durable,  easily  worked,  not  too  ex- 
pensive and  brass  lined.  The  cylinder 
should  be  large  to  give  the  force  neces- 
sary for  a  fine  spray.  For  the  general 
farm  the  barrel  sprayer  is  the  most 
satisfactory.  With  this  mounted,-  one 
can  spray  the  vegetables  as  well  as  the 
orchards.  Where  large  areas  are  treat- 
ed power  sprayers  are  better,  especially 
with  such  crops  as  potatoes  and  cotton. 

As  to  the  amount  of  spray  to  use,  a 
safe  rule  is  to  moisten  every  point  of 
the  foliage  and  fruit.  As  soon  as  drip- 
ping begins  stop.  Otherwise  the  ma- 
terial will  gather  in  drops  making  an 
excess  on  some  parts.  On  this  subject 
Prof.  Bailey  says,  "Spray  thoroughly 
or  not  at  all.  Fully  one-half  of  the 
spraying  I  have  seen  in  western  New 
York  was  a  waste  of  time  and  ma- 
terial. Squirting  a  few  quarts  of  a  mix- 
ture on  a  tree  is  not  necessarily  spray- 
ing it.  A  plant  or  tree  is  thoroughly 
sprayed  when  it  is  wet  all  over.  If 
there  are  places  untouched,  there  is 
where  future  trouble  will  begin.  Those 
who  spray  thoroughly  and  honestly  are 
the  ones  who  will  make  it  a  success  in 
the  long  run.  In  all  lines  of  work  today, 
it  is  the  best  that  is  in  demand.  The 
best  usually  bring-s  the  most  profit  and 
the  poorest  the  least.  Now  it  rests  with 
the  grower  whether  he  will  be  a  man, 
and  produce  an  article  worthy  of  his 
time  or  not. 
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Lucina  Tayabas,  P.  I.,  Dec.  n,  1906. 

My  Dear  Professor :  You  have  no 
doubt  heard  ere  this  that  I  received  an 
appointment  as  teacher  in  the  Philip- 
pines in  September,  just  a  few  months 
after  we  had  moved  from  Columbus  to 
a  farm  near  McMinnvifle,  Tenn. 

We  accordingly  sold  the  Tennessee 
farm  at  a -fair  advance  considering  it 
was  a  quick  sale  and  I  left  for  Manilla 
on  October  12.  Mrs.  B.  and  the  boys 
have  returned  to  Columbus  and  will  re- 
main there  this  winter. 

I  sailed  from  San  Francisco  October 
20  on  the  Pacific  mail  steamship  Doric 
and  arrived  in  Manila  November  16. 
We  had  an  unusually  pleasant  passage, 
having  only  one  day  of  really  rough 
weather,  that  being  just  before  enter- 
ing- the  Strait  of  Formosa.  We  stopped 
two  days  at  Honolulu  and  the  passen- 
gers of  course  all  enjoyed  the  time 
allowed.  Honolulu  is  certainly  a  very 
lively  place  and  many  of  the  passengers 
that  had  never  had  a  view  of  tropical 
scenes  were  ready  to  make  Honolulu 
their  home.  The  place  resembles 
Kingston,  Jamiaca,  very  much,  but  the 
islands  themselves  are  of  course  very 
rough  and  barren  and  outside  of  the 
places  where  there  is  irrigation  are  not 
particularly  inviting. 

I  was  also  fortunate  in  getting  a 
pretty  good  general  view  of  Japan  as 
we  stopped  at  Yokohama,  a  day  at 
Koba  and  one  at  Nagasaki. 

I  spent  one  day  in  Tokyo  visiting  the 
principal  sights  of  the  Imperial  City. 
We  kept  together  about  ten  Americans 
and  of  course  went  around  in  the  "rika- 
sha"  and  I  noticed  that  in  some  quar- 
ters of  the  town  we  were  objects  of  con- 
siderable interest  and  I  have  reason  to 
believe,  of  some  unfavorable  comments, 
though  no  indignities  were  given  us.  At 
Nagasaki  I  had  the  pleasure  of  going 


through  several  of  the  public  schools, 
one  primary,  one  intermediate  and  one 
normal  school  for  teachers.  One  can- 
not fail  to  notice  the  intense  national 
spirit  at  present  manifest  among  the 
school  children.  We  passed  through 
the  famous  "Inland  Pen"  between  Kobe 
and  Nagasaki  in  the  day  time  and  I 
suppose  one  receives  about  the  same 
impressions  as  one  would  by  a  cruise 
among  the  Alaskan  Island  or  among 
the  Islands  of  Norway  and  Sweden. 

After  leaving  Japan  our  ship  takes 
a  course  to  within  eighty  miles  of  Hong 
Kong  before  setting  course  for  Ma- 
nila. We  were  fortunately  favored  with 
good  weather  across  the  usually  bois- 
terous China  sea  and  in  due  season 
steamed  into  Manila  bay.  I  was  only 
able  to  stay  in  Manila  a  few  days,  so 
did  not  get  around  very  much  there. 
The  impression  I  did  get  of  the  place 
is  not  very  favorable  and  I  am  quite 
well  satisfied  to  be  outside  of  Manila  on 
account  of  health  if  nothing  else. 

I  have  been  sent  to  this  place  to  or- 
ganize a  school  of  agriculture  at  pres- 
ent to  be  connected  with  the  high 
school  of  the  town.  I  believe  that  it  is 
anticipated  that  this  school  will  event- 
ually become  the  high  school  of  the 
province.  Tababas  is  a  very  large 
province,  extending  quite  200  miles 
north  and  south.  CI  think  you  will  not 
find  the  boundaries  as  at  present  cor- 
rectly given  in  any  map  you  may  have.) 
Just  at  present  I  am  giving  a  course  in 
'Animal  Life"  and  "Plant  Life"  and 
"Agriculture"  to  a  "Teachers'  Institute" 
in  session  here  for  one  month.  I  have 
two  sections  in  each  class  of  the  animal 
life  and  plant  life  with  an  average  of 
nearly  fifty  in  each  and  about  thirty  in 
the  agriculture.  The  results  will  be  far 
from  satisfactory  to  some  of  the  pupils 
for  several  reasons,  but  it  may  be  the 
beginning  of  some  good  work.  These 
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teachers  are  all  Philippinos  and  under- 
stand English  very  imperfectly.  This 
makes  teaching  by  the  lecture  method 
difficult.  They  are  not  able  to  take 
notes  unless  I  write  on  the  blackboard. 
It  is  equally  difficult,  in  fact  impossible, 
to  do  outdoor  collecting  because  of  the 
size  of  the  classes  and  lack  of  equip- 
ment and  facilities  for  this  kind  of 
work.  Although  there  are  a  number  of 
small  books  published  having  in  view 
the  teaching  of  nature  studies  here,  I 
have  absolutely  nothing  of  value  in  the 
way  of  a  botany  or  zoology  of  the 
Philippines. 

The  plant  life,  however,  I  find  very 
much  like  that  of  Mexico  and  Central 
America,  but  the  native  names  of  the 
common  plants  are  difficult  to  get  hold 
of  as  there  are  so  many  different  names 
for  each. 

The  American  teachers  here  are  gen- 
erally supervising  teachers.  They,  of 
course,  teach  in  the  larger  schools,  but 
much  of  their  time  is  taken  up  in  teach- 
ing the  native  teacher  and  supervising 
the  other  schools  in  their  districts. 

I  anticipate  that  I  will  like  the  work 
to  which  I  am  regurlarly  assigned, 
though  the  results  may  not  come  as  fast 
as  I  would  like.  We  will  start  a  school 
garden  at  once  and  it  is  the  intention  to 
secure  a  larger  tract  of  land  for  experi- 
mental and  illustrative  use.  This  is  a 
cocoanut  growing  locality,  thousands  of 
pounds  of  the  dried  "copia"  being 
shipped  from  this  point  so  it  is  the  in- 
tention to  put  out  several  thousand  co- 
coanuts  that  we  may  be  able  to  exhibit 
a  well  cared  for  cocoanut  grove. 

One  of  the  boys  in  one  of  my  classes 
tells  me  that  he  has  a  brother  in  the 
Ohio  State  University. 

Will  you  kindly  ask  Mr.  Graham  to 
send  me  the  bulletins  of  the  Ohio  State 
University  extension  work?    I  expect 


to  have  an  opportunity  to  do  more 
work  here  in  the  way  of  improvement 
of  the  grounds  around  the  high  school. 

Although  there  is  no  doubt  that  there 
has  been  a  great  change  for  the  better 
since  1901,  there  is  still  much  lacking  in 
the  social,  education  and  economic  con- 
ditions here  to  make  the  country  any- 
thing like  the  United  States,  or  place 
the  people  on  a  plane  capable  of  self 
government.  I  always  have  been  and 
am  now  only  the  more  disgusted  with 
a  certain  class  in  the  United  States  who 
are  constantly  wasting  sympathy  on  the 
Philippine 

I  will  be  glad  to  have  a  line  from  you. 
With  best  wishes  to  you  and  yours,  I 
am,  Yours  truly, 

L.  M.  Bloomfield. 


What  the  Winter  Course  Means 
to  Us 

The  winter  course  means  to  us  far 
more  than  we  will  be  able  to  realize.  It 
means  more  than  book  instruction.  The 
knowledge  obtained  from  books  is  the 
only  fundamental  principle  of  an  edu- 
cation. It  means  the  broadening  of  our 
views  on  subjects  outside  of  the  regular 
line  of  study  but  relative  to  our  welfare 
in  common.  This  is  brought  about  by 
our  associations  with  our  fellow  stu- 
dents. And  by  the  associations  we  are 
forming  acquaintances  and  friendships 
that  will  be  lasting  and  invaluable  to  us. 

We  have  arrived  at  the  point  where 
some  of  our  farm  operations  have  be- 
come unprofitable  on  account  of  the 
scarcity  of  farm  labor  and  the  depleted 
condition  of  our  soils.  And  on  this  ac- 
count we  are  compelled  to  change  our 
methods  to  suit  these  varying  condi- 
tions. We  are  being  taught  the  import- 
ance of  advanced  methods  in  farm  oper- 
ations as  compared  with  those  that  have 
been  in  practice  for  years,  robbing  the 
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soil  of  its  fertility  and  in  many  cases 
forcing  the  owner  to  the  wall  or  com- 
pelling him  to  sell  out.  These  condi- 
tions have  long  existed  in  the  East  and 
are  becoming  noticeable  here  and  are 
largely  due  to  poor  management. 

In  the  winter  course  we  are  being 
taught  the  best  methods  of  farm  man- 
agement, including  the  different  kinds 
of  farming  and  their  relative  effects  up- 
on the  soil,  giving  us  a  comparison  that 
we  may  choose  the  kind  best  adapted 
to  our  conditions.  In  each  department 
of  the  course  we  have  learned  the 
theory  of  the  work  and  its  application. 

We  have  learned  to  more  fully  appre- 
ciate the  advantages  we  now  have,  com- 
pared to  those  our  fathers  have  had 
not  only  in  improved  machinery  and 
improved  methods,  but  in  the  vast 
amount  of  good  literature  obtainable 
on  all  subjects.  Reading  is  a  pleasure 
not  fully  appreciated.  As  Emerson  says, 
"Give  me  a  good  book,  health  and  a 
spring  day,  and  I  will  make  the  pomp 
of  kings  ridiculous."  In  reading  we 
must  not  confine  ourselves  to  one  class 
of  literature  for  it  will  make  us  radical 
and  one  sided  and  not  capable  of  fairly 
considering  the  many  questions  which 
come  before  us  every  day.  We  have 
been  forcibly  impressed  with  this  sub- 
ject of  reading  and  studying  in  this 
winter  course.  For  if  we  had  properly 
applied  ourselves  to  the  literature  on 
the  subjects  pertaining  to  our  course, 
previous  to  coming  here  we  could  have 
made  better  progress. 

We  have  learned  in  connection  with 
the  importance  of  reading  the  greater 
importance  of  making  our  brains  per- 
form a  larger  amount  of  the  labor.  We 
have  had  the  privilege  of  meeting  and 
hearing  the  most  prominent  men  from 
all  over  the  country  who  have  attained 
a  success  in  their  special  lines  of  work. 


These  men  have  become  successful 
through  intelligent  effort  and  ambition. 

By  hearing  these  men  we  are  im- 
pressed with  the  fact  that  there  is  al- 
ways room  at  the  top  of  all  industries, 
but  to  attain  the  top  one  must  have  per- 
severance. 

The  winter  course  is  giving  encour- 
agement to  stay  on  the  farm,  stick  to 
our  work  and  boldly  face  the  various 
problems  that  are  continually  confront- 
ing us.  It  is  true  we  sometimes  get 
discouraged  but  if  we  look  about  us  we 
can  see  others  laboring  under  greater 
difficulties  without  complaints  and  this 
should  encourage  us  to  greater  efforts 
and  to  make  the  best  of  our  surround- 
ings. 

The  winter  course  has  done  much  in 
the  way  of  impressing  us  with  the  im- 
portance of  the  little  things  about  us 
that  are  being  greatly  neglected,  but 
which  go  to  make  up  the  larger  ones. 
The  neglecting  of  these  little  things  has 
been  the  source  of  many  of  the  failures 
in  agricultural  pursuits,  especially  in  ex- 
tensive farming". 

There  seems  to  be  a  tendency  or  de- 
sire toward  going  west.  This  winter's 
schooling  has  taught  us  that  there  are 
as  many  and  as  good  opportunities  here 
in  Ohio  as  are  found  anywhere  in 
America. 

I  often  think  of  the  opportunities  that 
exist  all  about  us  only  waiting  for  some 
one  to  improve  them.  And  it  may  be 
that  some  of  the  students  of  the 
winter  course,  acting  upon  the  informa- 
tion received  in  this  short  course,  will 
bring  some  of  them  to  account.  We 
have  learned  to  be  better  judges  of  live- 
stock, farm  machinery,  farm  crops  and 
farm  values  which  will  mean,  or  ought 
to  mean  much  to, ourselves  and  to  our 
neighbors.  By  educating  ourselves  we 
educate  others  or  in  other  words  we 
radiate  what  we  are.    It  is  our  sacred 
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duty  to  improve  our  opportunities  in 
every  way  and  set  examples  that  our  as- 
sociates may  be  benefited  by  them. 

There  has  been  an  inclination  among 
the  young  men  of  the  farm  to  feel  that 
agriculture  is  a  second  class  occupation. 
But  we  have  learned  differently.  By 
the  perseverence  and  enthusiasm  of  our 
college  professors  we  have  been  in- 
spired to  elevate  agriculture  far  beyond 
its  present  high  standing. 

Agriculture  has  for  ages  led  the 
world  as  an  occupation  and  today 
stands  second  only  to  graft. 

Each  student  has  certainly  received 
benefits  enough  from  this  course  to 
more  than  pay  him  for  his  time  and  ex- 
pense. And  one  idea  alone  may  cause 
a  change  in  the  life  work  of  some  one 
that  will  benefit  a  whole  community. 
The  winter  course  has  shown  us  what 
college  life  really  is  and  its  great  im- 
portance as  a  factor  in  education  and 
advancement.  We  have  been  infused 
with  the  college  spirit  and  learned  to 
yell  ourselves  hoarse  and  sing  our 
Alma  Mater's  praise.  In  fact  the  win- 
ter course  has  meant  so  much  that  we 
must  leave  the  results  to  speak  for 
themselves. 

A  Winter  Course  Student. 


*The  Relation  of  Climate  to  Methods 
of  Selecting-  and  Introducing 
New  Fruit  Plants 

GEO.  D.  HUBBARD. 

There  are  three  methods  of  studying 
the  problem  of  the  relation  of  plant  to 
climate. a  First — physiological — to  de- 
termine the  functions  of  the  various 
parts  of  the  plant,  their  relations  to  the 


*An  address  given  before  the  Horticultural  Society 
of  the  Ohio  State  Unixersity,  January  28,  1907. 

a.  Abbe— Climate  and  Crops,  pp.  6-7,  U.  S.  Dept. 
Agr.  Weather  Bureau,  Bui.  No.  36.  W.  B.  No.  342,  Wash- 
ington, D.  C,  1905. 


air  and  other  physical  elements  and 
their  interrelations.  This  method  is 
carried  on  by  observation,  measure- 
ment and  detailed  study  of  the  plant  in 
its  normal  habitat.  Second — experi- 
mental— testing  various  plant  processes 
in  conditions,  diverse  but  always  known 
and  under  control,  not  only  to  find 
most  favorable  conditions  for  the  plant 
but  to  find  its  range  of  adaptability  and 
to  produce  new  varieties.  This  is  a 
part  of  the  espoused  work  of  the  Ex- 
periment Station.  Third — statistical — 
largely  a  comparison  of  crop  statistics 
and  climatic  statistics. 

I  want  first  to  point  out  a  few 
phenological  relations  as  revealed  by 
the  use  of  the  first  two  mentioned 
methods.  The  climatic  factors  most 
important  from  this  point  of  view  are 
sunshine  and  heat,  and  moisture,  both 
that  received  by  Drecipitation  and  that 
in  the  air  and  soil.  Another  factor  very 
important  to  the  plant  itself  is  the  soil. 

Sunshine  may  be  considered  inde- 
pendent of  its  heat  effects.  It  involves 
as  its  working  materials  the  soil  and  the 
atmosphere,  with  the  moisture  of  both, 
plus  the  vital  principle  in  the  seed  and 
the  plant.  In  its  presence  the  chloro- 
phyl  of  the  plant  decomposes  carbon 
dioxide  (CO2),  and  the  carbon  is  built 
into  the  tissues  of  the  plant  while  the 
oxygen  is  exhaled.-  A  good  climate  is 
one  in  which  the  sunshine  can  find,  and, 
aided  by  the  vital  principle  of  the  plant, 
can  use  the  above  mentioned  working 
materials  for  the  building  up  of  the 
plant.  An  unfavorable  climate  is  one 
in  which  the  plant  cannot  make  pro- 
gress against  various  climatic  vicissi- 
tudes. 

No  plant  develops  without  solar  en- 
ergy. The  intensity  of  this  energy 
varies  greatly  over  the  earth.  Within 
the  tropics  the  successive  days  of  about 
twelve  hours  each  with  a  sun  nearly 
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directly  overhead,  bring-  to  the  plant  in- 
tense perennial  sunshine.  In  the  tem- 
perate zones  the  average  intensity  is 
much  less  although  the  actual  number 
of  hours  of  sunshine  is  the  same  as 
within  the  tropics.  Both  the  more  in- 
tense part  of  temperate  zone  sunshine 
as  well  as  the  long  periods  of  exposure 
are  bunched  in  the  summer  months 
giving  to  these  months  more  sunshine 
than  any  equal  time  ever  receives  in  the 
torrid  zone  but  leaving  the  colder,  por- 
tion of  the  year  so  short  on  sunshine 
that  the  temperature  on  many  days 
does  not  rise  to  the  freezing  point.  In 
the  polar  zones  the  exposure  is  just  as 
long  in  the  course  of  the  year,  but  the 
intensity  is  again  reduced  and  the  ex- 
posure is  even  more  bunched  within  the 
summer  months.  Other  degrees  of 
sunshine  are  found  in  mountain  tops,  in 
deep  water,  under  dark  forests  and  in 
open  field.  Each  plant's  structures  are 
more  or  less  adapted  to  carry  on  its 
processes  in  certain  exposures;  and  in 
so  far  as  adjusted  the  plant  is  limited 
for  its  best  growth  to  these  certain 
sunshine  conditions. 

In  a  similar  manner  temperature  in- 
fluences, modifies  or  controls  the 
plant's  activities.  The  accompanying 
table  shows  that  so  many  days  at  a  cer- 
tain temperature,  more  days  at  a  lower 
temperature,  or  less  days  at  a  higher 
temperature,  are  necessary  for  the  de- 
velopment of  certain  cereals.  A  simi- 
larly determined  period  is  probably  just 
as  essential  for  the  maturity  of  other 
plants,  fruits  etc.  The  fourth  column 
gives  the  number  of  days  required  for 
the  maturing  of  the  grain  at  each  sta- 
tion, the  fifth  gives  the  mean  air  tem- 
perature, centigrade,  during  those  days, 
and  the  last  column  gives  the  product 
of  the  number  of  days  and  the  degrees 
in  the  average  temperatures,  i.  e.,  the 


number  of  day-degrees  required  for  the 
maturing  of  the  plant. 


u 

'  V  O  ai 

:  "         .  >> 

lrS        o  « 


Autumn  Wheat — Alsace 
Autumn  Wheat — Alais 


48°  48 
44°  7 


Autumn  Wheat — Kingston  41°  50 

Summer  Wheat— Alsace  48°  48 

Summer  Wheat— Kingston  41°  50 

Summer  Wheat — Cincin'ti  39°  06 

Summer  Wheat — Truxillo  9°  00 

Summer  Wheat — Ouinch'i  0°  14 

Winter  Barley— Alsace  48°  48 

Winter  Barley— Alais  44°  07 

Winter  Barlev — Kingston  41°  50 

Winter  Barlev— Santa  Fe  4°  35 

Winter  Barlev— Cumbal  0°  00 


137 
146 
122 

131 
106 
137 
100 
181 

122 
137 
92 
122 
168 
p.  73. 


15 

14.4 

17.2 

15.8 
20.0 
15.7 
22.3 
14.0 

14.0 

13.1 

19. 

14.7 

10.7 


HQ 

2055 
2092 


2069 
2120 
2151 
2208 
2230 

1708 
1795 
1738 
1793 
1798 


a.  Abbe — Climate  and  Crops. 

Three  instructive  conclusions  are  de- 
ducible  from  this  table. 

1.  Within  narrow  limits  a  definite 
quantity  of  sunshine  or  heat  is  required. 

2.  Total  quantity  required  increases 
as  latitude  decreases. 

3.  Above  a  certain  latitude  the  num- 
ber of  days  without  frost  would  become 
so  few  or  the  average  temperature  of 
these  days  would  fall  so  low  that  the 
product  of  the  two  factors  would  not 
make  the  proper  number  of  day-de- 
grees, and  thus  is  determined  by  one 
means  at  least  the  poleward  limit  for 
certain  crops. 

Certain  plants  will  do  well  within  a 
certain  range  of  temperature  or  in  lands 
whose  minimum  is  not  below  a  certain 
figure.  Oothers  survive  if  the  minimum 
temperature  is  only  of  short  duration, 
but  cannot  live  through  long  periods  of 
certain  low  temperatures.  Observations 
on  these  temperature  relations  have  led 
to  the  conclusion  that  certain  lines  of 
mean  annual  temperature  and  others  of 
mean  range  of  temperature  are  more 
important  in  horticulture  than  parallels 
of  latitude.  From  a  botanical  point  of 
view  the  northern  mean  annual  isotherm 
of  68  degrees  F.  (line  passing  through 
all  points  north  of  equator  having  an 
average  temperature  of  68  degrees  F., 
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see  Fig.  2),  is  a  much  more  effective 
barrier  and  a  better  zonal  boundary 
than  the  parallel  of  35  degrees,  which 
it  frequently  crosses  in  its  course 
around  the  world.  Other  similarly  de- 
termined isotherms  are  fully  as  signifi- 
cant. 

Moisture  is  an  equally  important  fac- 
tor. Both  the  amount  precipitated,  the 
frequency  and  distribution  through  the 
year  and  the  "heaviness"  of  the  individ- 
ual shower  are  important.  Then  there 
are  a  half  dozen  miscellaneous,  less  im- 
portant factors  as  follows:  winds,  rapid 
thaws  and  rapid  freezes,  range  of  tem- 
perature, number  of  days  below  frost, 
number  of  days  with  no  rain,  organic 
dust,  inorganic  dust,  atmospheric  elec- 
tricity and  atmospheric  composition. 

Each  of  these  climatic  factors  men- 
tioned and  particularly  the  first  five  or 
six  have  definite  distributions  on  the 
earth.    They  have   been  mapped  and 


temperature  distribution  is  shown  in 
Fig.  2.  Sunshine  depends  on  latitude, 
and  on  cloudiness  or  other  obstructions 
in  the  air.  Temperature  (see  Fig.  2) 
depends  on  a  long  list  of  factors,  as  dis- 
tribution of  land  and  water,  winds,  bar- 
riers to  winds,  etc.  Moisture  depends 
on  distribution  of  land  and  water,  tem- 
perature and  altitude,  etc.  If  each  fac- 
tor had  a  similar  belted  distribution 
climataic  belts  or  areas  would  be  easily 
resolved  but  as  it  is  there  are  many 
types  of  climate  and  each  belongs  to  a 
specific  area,  not  a  belt.  These  areas 
are  limited  in  extent  and  often  isolated 
from  others  having  similar  climates. 
(See  map,  Fig.  1.)  Hence  in  each  cli- 
matic area  there  has  grown  up  a  flora 
which  cannot  conveniently  migrate  to 
any  other  area  because  of  climatic  bar- 
riers although  there  may  be  other  areas 
with  climate  favorable  to  the  develop- 
ment of  its  members.    Here  is  where 


Fig.  2.  Adapted  from  Supan.  The  broken  line  passes  through  the  point  on  each  meridian  having 
the  highest  mean  annual  temperature.  The  hot  belt  is  bounded  by  the  mean  annual  isotherms  of  68°  F. 
(20°  C),  and  the  poleward  boundaries  of  the  temperate  zones  are  the  isotherms  of  50°  F.  (10  C°.)  for 
the  warmest  month. 
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the  work  of  the  plant  introducer  comes 
into  play.  It  is  his  desire  to  find  what 
plants  can  be  grown  to  advantage 
where  now  the  land  is  waste,  or  to  find 
a  place  nearer  the  consumer  where  cer- 


tain desirable  plants  can  be  made  to 
yield.  Two  methods  of  procedure  are 
open  to  one,  each  adapted  to  the  end  in 
view. 

If  the  plant  introducer  knows  what 


Fig.  1.  Adapted  from  Supan.  Broken  lines  mark  off  thirty-four  climatic  provinces.  Characteristics 
of  each  province  are  dependent  on  the  whole  list  of  climatic  factors  entering  into  the  climate  of  the 
province.  Temperature,  rainfall,  both  amount,  nature  and  seasonal  distribution,  winds,  humidity,  etc.,  are 
all  considered.    The  regions  are  named  as  follows: 


L  Arctic. 

2.  West  European. 

3.  East  European. 

4.  West  Siberian. 

5.  East  Siberian. 

6.  Kamchatkan. 

7.  Sino- Japanese. 

8.  Asiatic  Mountain  and  Plateau. 

9.  Aral. 

10.  Indus. 

11.  Mediterranean. 


12.  Saharan. 

13.  African  Tropical. 

14.  Kalahari. 

15.  Cape. 

16.  IndoAustralian  Monsoon. 
IT.  Inner  Australian. 

19.  East  Australian. 

20.  New  Zealand. 

21.  Polynesian  Tropical. 

22.  Hawaiian. 

23.  Hudson  (North  Canadian). 


24.  Northwest  American  Coast. 

25.  Californian. 

26.  North  American  Mountain  and 

Plateau. 

27.  Atlantic   (East   North  Ameri- 

can). 

29.  Tropical  Cordilleran. 

30.  South  American  Tropical. 

31.  Peruvian. 

32.  North  Chilian. 

33.  South  Chilian. 

34.  Pampan. 
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plant  he  wants  to  introduce  into  a  cer- 
tain country  so  as  to  reduce  its  cost  to 
the  consumer,  he  studies  its  local  habi- 
tat where  it  grows  successfully,  learns 
its  environment  as  to  sunshine,  tem- 
perature, rainfall,  average  and  extreme 
conditions  of  climate,  and  the  soil  and 
exposure  the  plant  prefers.  Then  he 
goes  to  the  country  into  which  he  de- 
sires to  bring  his  plant  and  seeks  for 
the  place  having  conditions  nearest  like 
those  to  which  the  plant  is  adapted. 

If,  on  the  other  hand,  he  has  an  .un- 
profitable area  and  wants  to  introduce 
upon  it  some  profitable  fruit,  he  studies 
the  conditions  of  the  region  carefully 
and  then  seeks  in  foreign  lands  a  place 
having  similar  conditions.  Climatic 
charts  will  materially  aid  him  here. 
Having  found  the  place,  he  selects  its 
useful  fruits, .  and  plants  them  in  his 
barren  area.  It  all  looks  very  simple 
and  if  this  were  all  it  would  be,  but  un- 
fortunately too  often  his  observations 
are  faulty.  He  has  failed  to  take  note 
of  some  item  in  the  environment  and 
his  selected  plant  will  not  thrive  in  its 
new  home.  Several  more  intricate  plans 
are  open  to  him.  Sometimes  the  plant 
is  grown  at  an  intermediate  station  for 
a  generation  or  two  to  permit  it  to  be- 
come more  nearly  adjusted  to  the  new 
home  conditions.  Sometimes  by  semi- 
artificial  cultures  in  the  new  home,  ap- 
plying irrigation,  shade,  or  some  other 
aid  to  the  plant  for  a  few  years  it  is 
brought  into  sufficiently  perfect  adjust- 
ment to  reproduce  its  kind  and  be  pro- 
fitable to  the  culturist.  Some  plants 
will  become  adjusted  even  if  the  new 
conditions  do  not  exactly  duplicate 
their  old  home. 

Not  infrequently,  however,  and  for 
no  reason  that  the  experimenter  can 
discern  the  importation  never  results 
in  a  real  introduction.  The  plant  re- 
fuses to  adopt  a  new  home. 


In  summing  up  it  may  be  said  that 
the  plant's  success  and  even  its  exis- 
tence are  largely  under  the  influence  of 
climate  and  soil,  and  that  the  relation 
of  plant  and  climate  is  most  intricate 
and  even  subtle.  But  in  many  cases  by  a 
thorough  study  of  the  problem  a  plant 
mav  be  introduced  into  new  places 
which  are  more  or  less  perfectly  suited 
to  its  needs. 

Development  and  Evolution  of 
Spraying  Machinery 

HOWARD  J.  CAMPBELL. 

The  spray  pumps  which  were  at  the 
command  of  the  fruit  growers  and  hor- 
ticulturists twenty  to  twenty-five  years 
ago  would  hardly  be  recognized  as  the 
prototype  of  the  apparatus  at  one's  dis- 
posal at  the  present  time.  The  develop- 
ment of  spraying  began  about  the  time 
that  the  injurious  insects  and  fungi  be 
gan  to  threaten  and  destroy  so  many  of 
our  cultivated  plants.  Many  crude  con- 
trivances were  used  and  the  early  history 
reveals  many  appliances  which  are  no 
longer  in  use,  the  names  even  being 
nearly  as  obsolete  as  the  machines. 

The  first  and  simplest  device  for  mak- 
ing liquid  application  to  the  stems  and 
foliage  of  plants  was  probably  a  whisk 
of  heath,  straw,  or  some  similar  mate- 
rial;  the  stems  were  tied  in  small  bun- 
dles, the  part  above  the  tie  serving  for 
a  handle.  Brooms  were  also  used  for 
the  same  purpose.  The  liquid  was  ap- 
plied by  first  dipping  this  crude  brush 
or  broom  into  it  and  then  throwing  upon 
the  plant  what  adhered  to  the  brush.  A 
fairly  good  application  can  be  made  in 
this  manaer,  although  the  process  is  a 
tedious  one.  This  device  was,  neverthe- 
less, used  as  late  as  1882  in  France,  for 
the  purpose  of  applying  mixtures  com- 
posed of  sulphate  of  copper  and  lime.  It 
is  probable  that  the  density  of  this  prepa- 
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ration  prevented  its  being  applied  by 
means  of  other  devices  then  known. 

The  next  step  in  the  development  was 
that  of  the  hollow  handle  broom.  The 
liquid  which  was  carried  in  a  tank  on 
the  back  of  the  operator,  entered  the  hol- 
low handle  through  a  tube  connected 
with  the  bottom  of  the  tank.  The  fluid 
then  ran  along  the  fibers  of  the  broom, 
and  was  thrown  from  the  extremities. 
A  stopcock  was  inserted  in  the  handle 
so  that  the  liquid  could  be  shut  off  when 
desired.  This  device  was  used  in  France 
for  applying  the  Bordeaux  mixture. 

The  watering-can  is  one  of  the  first 
contrivances  made  for  applying  liquids 
upon  plants.  Its  structure,  as  a  rule,  is 
very  simple,  being  composed  of  nothing 
more  than  a  cylindrical  reservoir  capable 
of  containing  one  or  more  gallons  of 
liquid.  This  device  is  still  in  very  com- 
mon use,  especially  among  florists.  The 
water  or  other  liquid  is  poured  out 
through  a  tube  which  projects  on  the 
outside  of  the  reservoir,  and  which 
springs  from  the  bottom  or  from  near 
the  bottom  of  the  can.  These  tubes  vary 
in  lengths  and  shapes,  and  are  often 
jointed;  the  cans  also  differ  much  from 
each  other.  The  water  may  be  broken 
up  into  fine  drops  by  means  of  a  per- 
forated disk,  which  covers  the  outer 
opening  of  the  spout,  the  size  of  the 
drops  varying  with  the  size  of  the  holes 
in  the  disk. 

Small  hand-pumps,  commonly  called 
syringes,  came  into  use  at  an  early  day- 
They  were  very  simple  in  construction, 
and  were  at  first  used  almost  entirely  for 
throwing  clear  water  upon  cultivated 
plants.  They  consisted  of  practically 
nothing  but  a  tube  in  which  a  piston 
and  piston  rod  could  play.  The  water 
was  thrown  out  of  the  same  orifice 
through  which  it  entered.  Such  a  con- 
trivance admitted  of  considerable  varia- 
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tion,  and  several  styles  have  been  de- 
scribed in  early  publications. 

A  more  complicated  form  of  syringe 
includes  those  which  are  supplied  with 
valves,  generally  having  two.  In  such 
syringes  the  liquid  does  not  leave  the 
cylinder  through  the  same  orifice  at 
which  it  entered,  but  it  passes  out 
through  another.  These  orifices  are 
each  supplied  with  a  valve  which  allows 
the  free  passage  of  water  in  the  desired 
direction,  but  prevents  its  return. 

The  Whitman's  fountain  pump  be- 
came most  popular  now.  It  was  used  in 
applying  paris  green  or  any  other  solu- 
tion to  fruit  or  ornamental  trees.  It 
will  throw  a  stream  thirty  feet  high, 
sixty  horizontally,  and  works  so  easily 
that  a  child  five  years  old  can  operate  it. 
It  can  also  be  used  advantageouslv  in 
watering  plants. 

Garden  engines  were  designed  to  throw 
larger  amounts  of  liquid  than  could  be 
well  done  with  hand  syringes,  and  they 
were  also  generally  arranged  so  that 
a  considerable  amount  of  liquid  could 
be  transported  from  one  part  of  the 
grounds  to  another.  A  large  number  of 
different  kinds  were  made,  but  the  ma- 
jority of  them  consisted  of  a  force  pump 
fastened  upon  a  tank.  The  pumps,  tanks 
and  the  devices  for  transporting  the  out- 
fit, differ  considerably,  all  were  designed 
to  throw  clear  water,  or  solutions  which 
contained  no  coarse  particles.  The  noz- 
zles used  were  very  simple  in  construc- 
tion. 

The  appearance  of  the  potato  beetle  in 
the  eastern  and  central  portions  of  the 
United  States,  familiarized  farmers  with 
the  use  of  paris  green,  the  use  of  this 
poison  proving  to  be  the  easiest  and 
most  effectual  method  of  dealing  with 
the  insect.  This  called  for  an  improved 
method  or  machine  for  its  application. 
The  knapsack  pumps  answered  the  call. 
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The  first  ones  used  in  America  were  im- 
ported from  France,  and  it  was  not  until 
1890  that  Americans  began  seriously  to 
consider  their  manufacture.  Various 
modifications  of  this  pump  were  then 
placed  on  the  markets  of  this  country. 

Barrel  pumps  and  sprayers  were  de- 
veloping rapidly.  There  seemed  to  be  a 
boom  on  in  spraying  apparatus,  owing 
perhaps  mostly  to  the  leading  entomolo- 
gists of  the  country  urging  the  farmers 
to  spray ;  and  these  in  turn  made  de- 
mands upon  the  manufacturer.  Firms 
wrote:  "We  are  unable  to  supply  the 
demand." 

The  first  successful  use  of  steam 
power  for  spraying  was  made,  as  near 
as  can  be  ascertained,  by  Stephen  Hoyt, 
New  Canaan,  Connecticut.  The  outfit 
was  operated  in  1894.  The  success  of 
this  one  machine  has  brought  about  the 
modern  steam  sprayer  of  today. 

Such  has  been  the  evolution  of 
spraying  apparatus.  While  no  pumps 
or  piece  of  apparatus  can  be  said  to  be 
perfect,  or  to  have  all  the  good  points, 
yet  the  fact  remains  that  spraying  appa- 
ratus, generally  speaking,  has  been 
brought  to  a  high  degree  of  perfection. 
There  are  now  obtainable  at  moderate 
cost  almost  numberless  different  styles 
of  pumps,  any  one  of  which  would  doubt- 
less give  satisfaction  to  the  user. 


Soil  Moisture 

BY  H.  C.  GREEN. 

One  of  the  most  important  problems 
connected  with  modern  agriculture  is 
that  of  soil  moisture.  It  is  the  most 
uncertain  factor  in  crop  production.  The 
absence  of  moisture  is  perhaps  the  main 
cause  of  poor  crops.  The  importance  of 
water  to  the  growing  plant  can  be,  to 
some  extent,  comprehended  when  we 
know  something  of  the  amount  of  water 


necessary  to  produce  a  ton  of  dry  mat- 
ter in  the  different  crops. 

Experiments  have  shown  that  300 
tons  of  water  to  one  ton  of  dry  matter 
is  a  conservative  average  of  our  com- 
mon crops.  From  this  it  can  easily  be 
seen  that  a  liberal  supply  of  soil  moist- 
ure is  necessary  in  order  to  get  vigor- 
ous and  healthy  plant  growth.  The 
presence  of  water  seems  to  be  necessary 
for  the  process  of  nitrification  and  or- 
ganic decomposition  to  take  place. 

The  deficiency  of  water  in  the  soil  at 
critical  times  is  not  due  to  an  insufficient 
rainfall,  but  rather  to  the  fact  that  the 
rainfall  is  so  unequally  distributed 
throughout  the  year. 

The  soil  is  not  able  to  store  up  and 
hold  enough  moisture  from  the  wet 
periods  to  tide  the  plants  over  the  long 
dry  periods.  This  raises  an  important 
question :  Can  we  so  aid  the  soil  in 
storing  up  and  conserving  this  moisture 
that  the  plants  will  have  a  sufficient 
amount  when  the  long  dry  periods  come  ? 
Experiments  and  common  observation 
have  shown  that  we  can,  or  at  least,  that 
we  can  help  out  to  a  marked  degree. 

Moisture  is  lost  to  the  soil  in  three 
ways:  1.  By  surface  drainage.  2.  By 
underground  drainage.  3.  By  evapora- 
tion. If  we  can  do  anything  to  prevent 
its  loss  by  any  of  these  methods,  we  will 
conserve  it  in  the  soil.  This  can  be  ac- 
complished in  many  ways.  The  means 
most  commonly  used  are:  1.  Tillage  and 
Cultivation.  2.  Subsoiling.  3.  Rotating 
the  crops  to  get  more  humus  in  the  soil. 
4.  Mulching.    5.  Manuring. 

1.  Tillage  and  Cultivation.  These  are 
the  methods  universally  employed  for  the 
conservation  of  moisture.  Tillage  loos- 
ens the  soil  to  a  depth  of  several  inches, 
allowing  the  rains  to  penetrate  deeply 
into  the  soil.  Cultivation  forms  a  dust 
mulch,  and  this  prevents  the  loss  of 
water     by     evaporation.  Experiments 
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have  shown  that  fall-plowed  land  gath- 
ers more  moisture  through  the  winter 
than  that  left  unplowed ;  so  it  is  in  better 
condition  to  meet  the  demands  of  the 
crop.  If  spring  plowing  is  practiced,  it 
should  be  done  as  early  in  the  spring  as 
is  safe,  because  in  the  spring  the  loss  of 
water  from  unplowed  is  very  large.  The 
plowing  breaks  up  the  capillary  connec- 
tion and  also  forms  a  sort  of  dirt  mulch. 

Much  work  has  been  done  by  experi- 
ment stations  over  the  country  as  to  the 
relative  effects  of  deep  and  shallow  cul- 
tivation on  the  conservation  of  moisture. 
The  results  do  not  all  agree,  but  it  is 
generally  found  that  three  inches  deep 
gives  the  best  results.  If  shallower  than 
this  it  should  be  practiced  verv  fre- 
quently. Another  way  cultivation  con- 
serves moisture  is  by  destroying  weeds, 
which  are  a  constant  drain  upon  the  soil. 
In  speaking  of  the  value  of  tillage  and 
cultivation,  L.  A.  Clinton  of  the  Cornell 
station  says :  "The  importance  of  thor- 
ough tillage  to  conserve  moisture  can 
not  be  made  too  emphatic.  Deficiency  in 
rainfall  with  intensified  agriculture  is 
preferable  to  abundant  rains  and  neglect 
by  the  cultivator. 

2.  Subsoiling.  This  is  an  operation 
that  should  be  well  studied  before  being 
practiced.  In  some  cases  it  is  advisable, 
or  is  almost  absolutely  necessary  in  or- 
der to  obtain  good  crops.  Subsoiling  is 
for  the  purpose  of  bettering  the  physical 
condition  of  the  soil,  .thereby  making  it 
more  absorptive  and  more  retentive  of 
moisture.  T.  L.  Lyons,  of  the  Nebraska 
station,  has  done  considerable  work 
along  this  line,  and  some  of  his  sugges- 
tions and  conclusions  seem  to  me  to  be 
especially  valuable.    He  says  : 

"Where  there  is  a  hard,  dry  subsoil, 
subsoil  plowing  is  to  be  recommended." 

"Where  the  subsoil  is  loose,  gravelly, 
'  or  sandy,  subsoiling  is  unnecessary  and 
may  be  injurious." 


"Subsoiling  when  the  ground  is  wet 
may  cause  puddling." 

"If  the  gound  be  subsoiled  in  the  fall, 
the  winter  and  spring  rains  have  ample 
opportunity  to  soak  in,  that  being  the 
season  of  greatest  rainfall  and  least  evap- 
oration." 

"Subsoiling  should  be  done  in  the 
spring  only  in  case  of  a  wet  spring." 

3.  Rotating  the  Crops  to  Get  More 
Humus  in  the  Soil.  Humus  in  the  soil 
increases  the  capacity  of  the  soil  for  ab-. 
sorbing  and  retaining  moisture.  By  ro- 
tating crops,  and  allowing  our  fields  to 
lie  in  meadow  or  pasture,  legume  or 
otherwise,  at  regular  periods,  and  then 
plowing  the  sod  under,  we  greatly  in- 
crease the  humus  content  of  the  soil ;  by 
so  doing  we  increase  the  capacity  of  the 
soils  for  absorbing  and  retaining  moist- 
ure. 

4.  Mulching.  Any  covering  of  inert 
material,  as  dead  plants,  straw,  stable 
manure,  gravel,  wood,  etc.,  increases  the 
moisture  of  the  soil,  during  warm  sea- 
sons, because  such  a  covering  affords 
protection  from  evaporation,  and  brings 
water  up  from  below  by  capillarity.  Ex- 
periments show  that  the  loss  of  moisture 
from  the  soil  decreases  as  the  thickness 
of  the  mulch  increases.  This  is  true  on 
all  kinds  of  soils.  Nature's  way  of  con- 
serving moisture  is  by  a  surface  mulch 
of  leaves  and  decaying  vegetable  matter, 
thus  adding  humus  to  the  soil.  We 
would  do  well  to  imitate  nature  in  this 
point  of  mulching.  Mulching  is  espe- 
cially valuable  to  the  truck  farmer,  being 
often  the  difference  between  success  and 
failure. 

5.  Manuring.  We  usually  think  of 
applying  manure  to  our  land  only  to  in- 
crease its  fertility.  We  hardly  think  of 
it  as  having  any  effect  on  the  moisture 
in  the  soil ;  yet  this  is  a  very  important 
function  of  manure.  King,  of  Wisconsin, 
has  shown  that  manure  increases  the 
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moisture  in  a  soil  to  a  depth  of  four  feet, 
and  that  the  results  can  be  seen  a  year, 
or  longer,  after  the  manure  has  been  ap- 
plied. Some  caution  is  necessary  as  to 
the  plowing  under  of  coarse  manure. 
When  it  is  plowed  under,  it  dries  out  the 
ground  by  preventing  capillarity.  The 
practice  should  not  be  followed,  espe- 
cially in  dry  seasons.  When  manure  is 
rightly  handled,  the  moisture  will  be 
conserved,  the  surface  feet  being  made 
more  moist,  and  the  influence  will  be 
the  more  marked  the  drier  the  season. 

From  the  foregoing  statements,  it  can 
be  seen  that  the  capacity  of  our  soils  for 
moisture  can  be  increased,  the  moisture 
can  be  conserved,  and  by  so  doing  we 
can  greatly  increase  our  crop  produc- 
tion. This  is  a  great  problem,  both  for 
the  present  and  for  the  future. 

As  we  come  more-  and  more  to  inten- 
sive farming,  it  will  become  increasingly 
important.  Even  now,  if  not  actually 
the  difference  between  success  and  fail- 
ure, it  very  materially  affects  the  profits. 


The  Clover  Root  Borer 

Over  various  portions  of  the  state  the 
effects  of  this  pest  are  seen.  During 
this  past  season  in  the  southwest  coun- 
ties a  great  manv  acres  were  ruined. 
The  hay  was  not  worth  cutting  at  all 
in  many  places  and  after  some  obser- 
vation thousands  of  these  pests  were 
found. 

The  clover  root  borer  or  hylastes 
trifollii  is  an  introduced  species,  its  na- 
tive home  being  in  Central  Europe.  It 
was  very  destructive  there  and  as  early 
as  1844  its  life  history  had  been  care- 
fuly  studied  out.  It  was  first  found  in 
New  York,  about  1878,  from  whence  it 
spread  rapidly  westward  appearing  in 
Ohio  about  twelve  years  later. 

It  seems  that  there  were  two  courses 


of  diffusion  over  the  state,  one  being 
directly  from  New  York  and  entering 
the  northern  counties  where  it  was  first 
observed ;  the  other  by  the  way  of  the 
Ohio  river.  Plants  containing  the  in- 
sect were  carried  by  tributaries  into 
the  Ohio ;  during  the  summer  this  trash 
was  deposited  upon  the  lowlands  along 
the  southern  border  of  the  state.  Thus 
gaining  a  foothold  they  gradually 
spread  northward  to  meet  the  oncom- 
ing invasion  from  the  north. 

The  life  history  of  this  insect  is  about 
the  same  throughout  the  state.  The 
eggs  are  laid  during  the  latter  part  of 
May  or  first  of  June,  in  cavities  in  t>he 
crown  of  the  plant,  that  have  been 
gouged  out  by  the  female.  They  are 
five  or  six  in  number  and  are  very 
small.  After  about  a  week  they  hatch 
and  the  young  grubs  begin  to  feed  and 
burrow  through  the  root  system  of  the 
plant.  The  results  of  this  may  be  seen 
during  the  latter  part  of  summer  by 
pulling  up  a  handfull  of  the  plants.  They 
break  off  at  the  top  of  the  ground  and 
the  crown  will  be  eaten  so  that  it  is  im- 
possible for  the  plant  to  thrive. 

The  larvae  is  white  in  color,  with  a 
yellowish  head  and  dark  brown  jaws.  It 
is  about  an  eighth  of  an  inch  long ;  it  is 
helpless  and  cannot  travel  from  one 
plant  to  another.  The  adult  is  a  trifle 
shorter,  and  is  a  brownish,  black  colored 
beetle.  Therefore  it  has  wings  and  can 
fly  to  new  fields  to  deposit  eggs. 

There  is  only  one  brood  a  year  and  as 
has  been  intimated  the  injury  is  done  by 
the  larvae  or  grub.  From  the  time  of 
the  season  that  the  eggs  are  laid,  we 
can  understand  that  it  is  only  those 
plants  that  are  starting  on  the  second 
years  growth  that  are  subject  to  attack. 
The  injury  is  largely  done  before  the 
middle  of  July;  if  the  season  be  some- 
what dry  the  effect  will  be  seen  earlier 
in  the  season,  instances  having  been 
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noted  where  the  first  crop  was  almost 
ruined.  If  the  season  be  favorable  a 
fair  crop  may  be  harvested,  but  after 
that  the  vitality  of  the  plant  is  so  low 
that  it  can  never  recover  and  the 
chances  for  a  croo  of  seed  or  hay  are 
ruined. 

As  is  true  in  combating  most  insects 
the  best  time  is  when  they  are  in  a 
helpless  condition.  The  infested  plant 
is  full  of  such  larvae  about  the  middle 
of  July  or  shortly  after  harvest.  If  the 
sod  is  plowed  under  at  this  time  the 
greater  majority  of  these  grubs  will  be 
killed.  But  if  plowing  is  put  off  until 
the  next  season,  the  adult  will  emerge 
as  usual,  when  the  warm  days  of  May 
come  and  fly  to  other  fields  nearby. 

An  interesting  experiment  was  con- 
ducted at  the  Ohio  station  in  the  year 
1899  by  Prof  F.  M.  Webster.  A  plot  of 
clover  was  found  that  was  badly  in- 
fested. On  July  8  the  plot  was  plowed, 
the  depth  of  plowing  being  from  four  to 
five  inches.  A  month  later  a  careful 
examination  was  made  and  only  one 
pupae  and  three  nearly  full  grown 
larvae  were  found  within  three  inches 
of  the  surface ;  several  were  found  at 
a  depth  of  five  inches  in  the  dead  and 
decaying  roots.  On  September  20 
further  digging  failed  to  reveal  a  single 
individual.  On  the  unplowed  fields 
close  by  examination  showed  that  there 
were  a  great  many  adults,  pupae  and 
nearly  full  grown  larva.  A  month  after 
this  nearly  half  the  plot  was  dug  and 
only  four  or  five  beetles  were  found, 
but  in  the  fields  nearby  they  were 
abundant. 

The  results  of  this  experiment  are 
evident ;  the  borers  must  either  have 
perished  or  migrated.  Beetles  do  not 
migrate  until  spring,  but  to  be  sure,  a 
cage  was  placed  over  a  portion  of  the 


area;  no  borers  ever  appeared  in  it. 
Hence  early  summer  plowing  is  given 
as  a  remedy,  and  no  doubt  badly  infest- 
ed communities  could  do  much  to  eradi- 
cate the  pest.  S.  B.  Stowe. 


To  a  Ben  Davis  Apple 

I've  saved  this  roast  for  thee — thou 

false  alarm! 
Thy  rosy  cheek  and  winsome  outward 

charm 

Are  but  deceit.    Within  thy  gay  out- 
side— 

Within  the  confines  of  thy  lying  hide — 
Is  juiceless  pulp,  dry  pomace,  where 
should  be 

Grand  cider  that  should  hint  of  rural 
spree. 

Oft  have  I  piped  thee  on  the  fruiter's 
stall 

(A  wrongful  place — thou  art  not  fruit 
at  all!) 

Good  shekels  have  I  jingled  on  the 
board 

Whence  raked  this  fruiter  man  his  ill- 
got  hoard ; 
Bit  on  thee  greedily  with  eager  tooth — 
Then   longed   for   good,   old  rambos 
known  in  youth. 

Thou  art  an  apple ;  yet,  by  hen ;  not 
that. 

Thou  art  a  nuisance,  or  I'll  eat  my 

hat- 
As  well,  indeed,  eat  that  as  thou,  bum 

bunch 

Of  stiff  but  fitted  for  a  dead  man's 
lunch ! 

I  blithely  loathe  thee,  yet   no  doubt 
again. 

I'm  like  as  not  to  buy  thee  on  the  train. 

— Strickland  W.  Gillilan,  in  American 
Grange  Bulletin. 
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Dairy  Notes 

R.  J.  Perkins,  formerly  assistant  to 
Mr.  Guthrie  in  butter  making,  has  se- 
cured a  position  on  Judge  Philips' 
dairy  farm  at  Hudson,  O.  This  is  a 
new  herd  of  Jersey  cows  and  Mr.  Per- 
kins has  charge  of  the  creamery.  They 
will  endeavor  to  make  50-cent  butter 
for  the  Cleveland  market. 


Wm.  G.  Vanmeter,  who  has  been 
working  in  the  dairy  department  this 
winter,  has  accepted  a  position  as  as- 
sistant manager  on  the  Harvest  Home 
Dairy  Farm  at  Westchester,  Pa.  Mr. 
Vanmeter  has  complete  charge  of  the 
handling  of  the  milk. 


John  S.  Bailey,  a  short  course  dairy 
student  this  .  winter,  has  just  taken 
charge  of  a  cooperative  creamery  in 
Trumbull  county.  This  is  one  of  the 
larger  cheese  factories  in  the  state.  He 
handles  twenty  thousand  pounds  of 
milk  a  day.    His  salary  is  $75  a  month. 


L.  Stanfield  returns  to  the  Conover 
Creamery  at  Greenville,  O.,  and  re- 
ceives a  raise  in  salary  of  $15  per 
month. 


The  first  year  men  are  scattered  over 
the  state  in  skimming  stations  and  fac- 
tories. 

Of  the  second  year  men,  W.  A.  Weal- 
don  goes  to  an  ice  cream  and  butter 
factory  south  of  Columbus. 

P.  H.  Wetmore  returns  to  his  father's 
farm  at  Canfield,  O.,  to  assist  in  caring 
for  a  pure  bred  Jersey  herd  and  take 
charge  of  the  butter  making. 

E.  J.  Milner  will  assist  the  dairy  de- 
partment in  conducting  official  herd 
tests  in  different  parts  of  Ohio. 


The  following  second  year  men  re- 
ceived certificates  showing  that  they 
had  completed  the  short  course  in 
dairying:  L.  Parker,  Thad  B.  Carter, 
W.  A.  Wealdon,  P.  H.  Whetmore  and 
E.  J.  Milner. 


The  Dairy  Department  received  more 
calls  for  men  than  it  could  fill.  There 
is  an  urgent  demand  for  long  course 
men  in  dairying. 


Recent  Purchases  by  the  Animal 
Husbandry  Department 

At  the  Berkshire  sale  held  at  the 
State  Fair  grounds  March  12  and  13, 
PrOf.  Plumb  purchased  three  English 
bred  gilts  for  the  University.  One  of 
these  was  secured  from  Mr.  W.  H. 
Durham,  of  Toronto,  Canada.  She  was 
bred  to  the  imported  British  Sovereign, 
the  undefeated  champion.  In  1906  this 
boar  was  the  champion  and  silver  medal 
boar  of  the  great  Canada  National  Ex- 
hibition, Toronto. 

The  other  two  were  secured  from 
Mr.  John  Kennedy,  of  Youngstown,  O. 
Their  breeding  is  of  the  very  best  that 
the  English  breeders  have  produced. 

The  department  has  been  very  fortu- 
nate in  securing  the  two  imported  Per- 
cheron  mares,  Coquette  and  Pervenche, 
from  the  Hartman  Stock  Farm.  Co- 
quette has  been  shown  by  them  for 
several  years,  winning  many  premiums. 
She  is  an  especially  good  type  of  Per- 
cheron  mare,  carrying  size  and  .lots  of 
quality.  She  has  been  pronounced  bv 
several  horse  judges  as  "the  best  type 
of  Percheron  mare  that  they  know  of." 

Pervenche  does  not  carry  as  much 
size  or  finish  but  is  far  better  than  any- 
thing seen  by  the  department  in  their 
search  for  Percheron  mares. 
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Alumni  and  Ex-Student  Notes 

L.  A.  Dunlap,  ex-'o4,  is  farming  near 
Williamsport,  Ohio. 

H.  D.  Bousher,  ex-'o6,  is  the  owner 
of  a  practical  stock  farm  near  Hume, 
Ohio,  where  he  is  proprietor  of  the 
farm  and  deals  in  live  stock. 

Eva  N.  Dixon,  ex-'oi,  is  doing  re- 
search work  at  the  Missouri  Botanical 
Gardens  of  St.  Louis. 

Paul  Fischer,  B.  Sc.  (Agr.)  '91,  D.  V. 
M.  '92,  is  present  State  Veterinarian  of 
Ohio,  located  at  the  State  House. 

Allen  L.  Comstock,  ex-'oi  is  mana- 
ger of  the  College  Creamery,  at  Orr- 
ville,  Ohio. 

C.  F.  Solether,  ex-'o2,  is  cashier  of 
the  Cygnet  Savings  Bank,  Cygnet, 
Ohio. 

Lawrence  A.  Kolbe,  ex-'oi,  is  mak- 
ing experiments  upon  soils  for  the 
United  States  Bureau  of  Soils.  He  now 
holds  the  position  of  assistant  in  soil 
management,  Washington,  D.  C. 

W.  H.  Uncapher,  ex'09,  is  engaged  in 
horticulture  and  agriculture  near  Ma- 
rion, Ohio. 

Miss  Emma  E,  McKinley,  05,  is  su- 
pervisor of  domestic  science  in  the  pub- 
lic schools  of  Dayton. 

E.  L.  Shaw,  03,  is  in  charge  of  the 
sheep  at  the  Bureau  of  Animal  Industry 
at  Washington,  D.  C. 

Otto  Hastings,  ex-'o8,  who  has  been 
working  in  Columbus  during  the  win- 
ter, has  left  to  hire  out  to  a  company 
that  has  charge  of  trimming  trees  in 
New  York.  He  has  a  good  position, 
with  good  pay,  and  expects  to  camp  out 
along  the  Hudson  during  the  summer. 


H.  E.  Johnson,  ex-'o4,  has  charge  of 
the  vacuum  pan  for  condensing  milk  in 
a  plant  at  Simons,  Ashtabula  county, 
Ohio. 

A.  H.  Betts,  ex-'o2,  is  engaged  in 
manufacturing  of  cheese  at  Kinsman,. 
Ohio. 

C.  B.  Steward,  'oo,  who  has  been  sec- 
retary of  the  Ohio  Short  Horn  Breed- 
ers' Association,  is  now  superintendent 
of  the  Steward-Dawrell  Ranch  of  Red 
Cloud,  Neb. 

Arthur  G.  Abbott,  '99,  is    a  dairy 
farmer  near  Wadsworth. 

Chas.  R.  Adams,  ex-'o4,  is  an  ac- 
countant in  the  supply  department  of 
the  Wabash  Railroad  at  Toledo,  Ohio. 

The  lecture  by  Mr.  Earnest  R.  Root, 
of  Medina,  O.,  given  under  the  auspices 
of  the  Horticulture  and  Forestry  Club, 
on  Thursday,  March  7  was  well  attend- 
ed by  students  and  members  of  the 
faculty.    The  lecture  was  illustrated  by 
steriopticon  slides,  showing  the  various 
phases    of    the    bee-keeping  industry. 
The  lecture  closed  with  a  demonstra- 
tion inside  a  large  wire  cloth  cage  in 
which  Air.  Root  with  bare  hands,  arms 
and  face,  handled  the  bees  as  so  many 
flies.    Mr.  Root  certainly  proved  to  the 
satisfaction  of  his  audience  that  he  not 
only  knew  how  to  handle  bees  himself, 
but  that  he  could  also  teach  others  how 
to  do  likewise,   without  longer  being 
stung;  this  he  did  by  calling  for  volun- 
teers to  come  inside  the  cage  with  him, 
and  to  this  three  "Ags."  responded. 

The  Horticulture  and  Forestry  Club 
has  had  an  unusually  successful  year, 
both  as  regards  increase  in  membership 
and  quality  of  programs  rendered  at 
the  regular  meetings,  and  an  interest- 
ing series  of  meetings  are  expected  dur- 
ing the  coming  spring  term. 
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Clay,  Robinson  &  Co. 

Live  Stock  Commission 

Chicago  South  Omaha  Kansas  City  So.  St.  Paul 

Denver  So  St.  Joseph  Sioux  City  East  Buffalo 

The  best  of  men  and  methods  in  each  department  at  all  houses. 


YOg  ARE  INVITED  TO  VISIT 

BAKER  ART  GALLERY 

STATE  AND  HIGH  STS. 

For  the  FINEST  Photos 

The  only  Gold  Medal  awarded  an  American  Photographer 
at  the  Paris  Exposition 

Special  Rates  to  Students 

If  you  saw  it  in  The  Student,  tell  the  advertiser  so 

Ohio  Live  Stock  Breeder's  Directory. 


BIG  MEADOWS  FARM  JERSEYS, 

St.  Lambert  Jerseys.    P.  C.  Hogs,  Large  English 
Yorkshire  Hogs. 

GEO.  W.  GILL,  A.  S.  RONK.  Mgr. 

Columbus,  Ohio.  Mt.  Victory,  Ohio. 

ABERDEEN  ANGUS  CATTLE 

For  Sale  at  Reasonable  Prices. 

O.  D.  ESTLE,    Springfield,  Ohio,  R.  F.  D.  4. 

PURE  BRED  DEVONS  FOR  SALE. 

The  very  best  Cattle  for  Milk,  Butter  and  Beef. 
New  catalogue  will  be  out  March  1st.  1907. 

J.  BUCKINGHAM,  Delaware,  Ohio,  R.  F.  D.  3,  Box  80. 


The  Agricultural  Student 


CREAM  SEPARATORS 


Every  man  owning  cows  should  also  own  a  cream  separator. 
The  advantages  accruing  from  these  simple  but  effective  ma- 
chines are  recognized  by  farmers  and  dairymen  everywhere, 
whether  the  cream  is  for  private  use  or  dairy  products. 

Simply  and  durably  constructed,  the  cream  harvester  is 
easily  managed  and  easily  cleaned.  It  increases  the  yield  in  the 
amount  of  butter  fat,  and  separates  the  foul  sediments  from  the 
cream,  thus  giving  the  cream  a  proper  density  and  better  quality. 
The  separator  has  been  built  so  that  it  can  be  run  by  mechanical 
power,  and  has  been  successfully  operated 
by  the  I.  H»  C.  gasoline  engine. 

The  Dairymaid  —  a  chain  drive  —  and 
the  Bluebell  —  a  gear  drive  —  are 
undoubtedly  the  best  cream  sepa- 
rators on  the  market.  Distinctive 
features  of  each  of  these  two  sepa- 
rators are  neatness,  simplicity  and 
strength.  If  you  own  cows,  and  desire  to  increase  your  profits,  you 
should  be  interested  in  the  cream  separator. 

Local  dealers  are  always  pleased  to  demonstrate  the  advan- 
tages of  these  separators.  Call  and  investigate,  or  write  for  illus- 
trated catalogue. 


International  Harvester  Company  ol  America 


(Incorporated) 


CHICAGO 


U.  S.  A. 
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THE  COLUMBUS  RAILWAY  AND  LIGHT  CO. 

TTt»p  f^ar  ^PfVlfP  Cannot  be  excelled  by  any  Street  Railway  in  a  city 
L  V^ai    vJWl  VICt    of  like  population.     All  lines  center  in  the  heart  of 

the  city  and  extend  in  all  directions  to  the  suburbs.   The  lowest  rates  of  fare  of  any 
city  m  the  United  States.    Trolley  parties  specially  cared  for  by  chartered  cars. 


OHIO  STATE 
UNIVERSITY  IS 
REACHED  DIRECT 
BY  EITHER 
HIGH  STREET 
OR 

NEIL  AVENUE 
LINES 


THE  LOWEST 

FARE  IN 
THE  COUNTRY. 
TRANSFERS 
TO  ANY  PART 
OF  THE 
CITY 


Every  State  Institution, 


Hospital,  Cemetery,  City  Park,  Hotel, 
Depot,  Principal  Business  House,  and 
all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this 
Company.  Operates  and  controls  the  lines  to  Westerville  and  Arlington.  The 
latter  are  delightful  suburban  rides. 
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Smith's  Academy  of  Dancing 

GAY  AND  HIGH 

Special  Students  Beginners  Classes  Friday 
Evening. 

Private   Lessons  by  Appointment   Day  or 
Evening. 

Pupils  can  Enter  at  any  Time 

MAIN  OFFICE,  GAY  AND  HIGH.        [BOTH  PHONES 


ANNOUNCEMENT  im 

Autumn,  with  her  golden  hues  and  mellow  colorings  from  the  paint  pots  of 
nature,  is  with  us  again. 

We  extend  to  our  friends  the  season's  greeting,  and  with  it  an  earnest  invi- 
tation to  call  to  see  the  handsome  Fall  Woolens  we  have  selected  with  great  care 
from  the  productions  of  the  best  foreign  and  domestic  mills. 

WE'RE  AT  YOUR  SERVICE,  SIR ! 

Our  Cutters  and  staff  of  Tailors  are  now  ready  for  your  order. 

HIGH  STREET  TAILORS     166  N.  High  Street 


TH 


odd-    w  KIEFER 

fv  *v        mm  mm  studio 

199-201  South  High  Street  Citizens  Phone  3720 


Artistic  J*  Photo£raPhy 

Highest  honors  at  National  M  Special  Rates  to  Students. 

Convention  of  1906  over  all  ^^g^T  GROUP  PICTURES 

competitors.  QUALITY  A  SPECIALTY 


Our  Advertisers  are  Reliable.   Patronize  them. 
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THE  CRIME  OF 
NOT  KNOWING 


"What  is  the  sense  of  not  taking  precautions 
to  keep  out  disease  and  keep  away  insect  pests 
until  they  have  gotten  a  foot-hold  on  your 
animals. 

Everything  has  a  beginning  and  we  all  must 
realize  that  there  is  a  beginning  for  lice,  mange, 
itch,  scab  and  the  other  parasitic  skin  dis- 
eases that  affect  live  stock.  Wait  until  all  the 
animals  are  infested,  incurring  a  needless  ex- 
pense and  an  expense  that  could  be  well 
avoided. 

Insure  your  animals  against  disease  and 
insect  pests  by  using 

CHLORO-NAPTHOLEUM  DIP 

as  an  antiseptic  wash  and  disinfectant. 
Your  experience  will  more  than  convince  you 
that  Chloro-Naptholeum  Dip  has  been  the 
means  of  saving  you  a  whole  lot  of  worry, 
time  and  money  and  that  your  animals  are  in 
a  better  physical  condition  than  they  ever 
were  before. 

One  large  breeder  in  the  West  has  made  the 
statement  that  before  using  Chloro-Naptho- 
leum Dip  he  had  to  stand  a  loss  of  10  per  cent 
of  his  year's  business  but  since  he  got  into  the 
way  of  using  Chloro-Naptholeum  Dip  syste- 
matically and  regularly,  his  losses  have  been 
reduced  to  1-10  of  1  per  cent  and  in  his  case 
that  meant  a  great  many  thousands  of  dollars. 

Chloro-Naptholeum  Dip  combines  all  of  the 
powers  needed  to  stamp  out  disease  and  destroy 
parasites  also  to  prevent  disease  inasmuch  as 
it  is  a  disinfectant,  antiseptic  deodorant  and 
parasiticide.  It  is  supplied  in  concentrated 
form  at  the  rate  of  $1.50  per  gallon  and  in  use, 
diluted  with  a  large  amount  of  water,  is  very 
economical,  for  when  it  is  diluted  the  cost  of 
using  it  gets  down  to  one  or  two  cents  per 
gallon. 

Don't  you  think  it  is  better  to  be  on  the  safe 
side  and  use  Chloro-Naptholeum  Dip?  If  so 
why  not  let  us  have  your  order  for  a  trial 
supply  today?  Address 

WtSI  WSIHfKTIK  (0. 


9  East  59th  St. 


New  York. 


Our  little  booklet  on  "Making  Stock  Healthy 
and  Keeping  Them  So,"  has  just  been  pub- 
lished and  will  be  sent  to  any  address  upon 
receipt  of  25  cents  in  stamps  or  coin. 
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Chr.  Hansen's 

DANISH 


Butter  Color 
Rennet  Extract 


Cheese  Color 
Lactic  Ferment 


are  acknowledged  by  all  leading 
Dairy  and  Cheese  authorities  the 

STANDARD  OF  THE  WORLD 

(Dr.  Hansen's  Laboratory, 

P.  O.  Box  No.  1074     LITTLE  FALLS,  N.  Y. 

228  to  230 
North  High  Street 


Popular  Prices 
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BERNARD  W.  PAYNE              MORTON  McDONALD 

Payne=McDonald 
Hardware  Company 

1204  North  High  Street 
Automatic  Telephone  5746 
DISCOUNT  TO  STUDENTS 

BRADSHAW 

THE 

STUDENT'S  J 
DRUGGIST 

KING  AVENUE, 
NEAR  NEIL 

The  Berlin  Printing 
Company 

PRINTING 

OF  EVERY  DESCRIPTION 

79-89  NORTH  THIRD  STREET 

TELEPHONE 
CITIZENS    .    .    .  6157 

FRANK  C.  KELTON.                                      WADE  CONVERSE 

Kelton  &  Converse, 

Dealers  in 

Lumber,  Lath,  Shingles, 

Doors,  Sash,  Blinds, 
Door  and  Window  Frames, 
Mouldings,  Etc. 

Cor.  Spring  and  Water  Sts.           COLUMBUS,  0. 

Telephone  No.  2279. 

BLACKWOOD, 
QREEN  &  CO. 

HARDWARE 

STOVES  AND  HOUSE 

FURNISHING  GOODS. 

SLATE  and  METAL  ROOFING 

624  North  High  Street, 
Columbus,  Ohio. 

STUDENTS  will  receive  a  cordial  welcome  at  KILER'S.    Headquarters  for 
everything  needed  by  the  STUDENT. 

cor.  Eighth  Ave.  Kiler's  Pharmacy   1441 N- Hi2h  st- 


We  are  complete  outfitters  of  all  plants  for 
handling  milk  products.  If  you  are  in  the  dairy 
manufacturing  business  in  any  capacity  and  want 
to  keep  up  with  latest  and  best  methods,  or  if  you 
are  thinking  of  going  into  it,  the  first  thing  to  do 
is  to  get  into  communication  with  us.  We  are 
at  your  service  in  the  planning,  building  and 
equipping  of  Creameries,  Cheese  Factories,  Sani- 
tary Milk  Plants  and  Private  Dairies.  Our 
experience  in  this  line  is  worth  money  to  you, 
yet  it  costs  you  nothing  but  the  asking. 


CREAMERY  PACKAGE  MFG.  CO. 

182  TO  188  E.  KINZIE  ST. 
CHICAGO 


We  manufacture  and  sell  the  most  complete  and  up-to-date 
specialties  for  the  handling  of  milk  in  any  quantity,  and  for  the 
manufacture  of  butter  and  cheese. 


SIMPLEX"  Link-Blade  Cream 
Separator. 


SIMPLEX"  Combined  Churn  and 
Butter  Worker. 


"Simplex"  Link  Blade  Separators 
"Simplex"  Regenerative  Pasteurizers 
"Facile"  Babcock  Milk  Testers 
"B  &  W"  Improved  Check  Pump 
"Lapham"  Brand  Seamless  Bandage 


"Simplex"  Combined  Churn  and  Butter  Workers 

"Simplex"  Cream  Ripeners 

"B  &  W"  Double  Surface  Heater 

Steel  Gang  Cheese  Presses  and  Hoops 

Hansen's  Celebrated  Danish  Dairy  Preparations 


WRITE  FOR  OUR  CATALOGUE  AND  PRICES 


D.  H.  BURRELL  &  CO.,  Little  Falls,  N.  Y 


25  Years  of 


DE  LAVAL 

CREAM  SEPARATORS. 


This  is  the  record  of  the  DE  LAVAL  machines,  which  is  of 
itself  a  mountain  of  strength  beside  which  the  records  of  all 
would-be  attempting  cream  separators  are  but  mole-hills. 

It  means  a  feeling  of  confidence  in  the  purchase  of  a  cream 
separator  to  know  that  you  are  putting  your  money  into  the  ma- 
chine which  was  FIRST  and  which  has  LED  in  every  single  step 
of  cream  separator  IMPROVEMENT,  all  imitating  machines 
simply  taking  up  such  old  features  as  expiring  patents  leave 
open  to  them. 

It  means  something  in  putting  your  money  into  a  cream  sepa- 
rator to  know  that  you  are  not  only  getting  the  machine  which 
will  DAILY  give  you  the  best  results,  but  one  of  which  there  are 
already  many  thousands  an  average  of  TWENTY  YEARS  in  use, 
while  the  average  life  of  imitating  machines  is  not  over  five 
years  and  most  of  the  so-called  "cheap"  machines  of  today  are 
not  likely  to  last  two  years. 

A  De  Laval  catalogue,  to  be  had  for  the  asking,  must  convince 
you  that  De  Laval  machines  are  not  only  the  best  but  actually 
the  cheapest. 

The  De  Laval  Separator  Co. 


Randolph  and  Canal  Sts. 
CHICAGO 
1213  Filbert  Street 
PHILADELPHIA 

9  and  11  Drumm  Street 
SAN  FRANCISCO 


General  Offices: 

74  Cortland  Street 
NEW  YORK 


109-113  Youville  Square 
MONTREAL 
75  and  77  York  Street 
TORONTO 
14  and  16  Princess  Street 
WINNIPEG 


